Modulation of AD neuropathology and memory impairments by the isoprostane F2α is mediated by the thromboxane receptor.
Beside amyloid-β plaques and neurofibrillary tangles, brain oxidative damage has been constantly implicated in Alzheimer's disease (AD) pathogenesis. Numerous studies demonstrated that F2-isoprostanes, markers of in vivo lipid peroxidation, are elevated in AD patients and mouse models of the disease. Previously, we showed that the 8-isoprostaneF2α, (8ISO) increases brain amyloid-β levels and deposition in the Tg2576 mice. However, no data are available on its effects on behavior and tau metabolism. To this end, we characterize the behavioral, biochemical, and neuropathologic effects of 8ISO in the triple transgenic mouse model. Compared with controls, mice receiving 8ISO showed significant memory deficits, increase in tau phosphorylation, activation of the cyclin kinase 5 pathway, and neuroinflammation. All these effects were blocked by pharmacologic blockade of the thromboxane receptor. Our findings establish the novel functional role that oxidative stress via the formation of this isoprostane plays in the development of cognitive impairments and AD-related tau neuropathology. It provides important preclinical support to the neurobiological importance of the thromboxane receptor as an active player in the pathogenesis of AD.